Application of Discrete and Continuous Wavelets for Saudi Arabian Meteorological Data Analysis by Rehman, Shafiqur
INDIAN JOURNAL OF INDUSTRIAL AND APPLIED MATHEMATICS Copyright © 2007 Indian 
Society of Industrial and Applied Mathematics Vol. I No. I January-June 2007, pp. 1-17  
Application of Discrete and Continuous 
Wavelets for Saudi Arabian Meteorological 
Data Analysis  
Shafiqur Rehman,1* Abul Hasan Siddiqui2 and Naif M. Al-Abbadi3  
1Engineering Analysis Section, Centre for Engineering Research, Research Institute  
King Fahd University of Petroleum and Minerals, Dhahran, Saudi Arabia  
2Department of Mathematical Sciences. King Fahd University of Petroleum and Minerals Dhahran, 
Saudi Arabia  
3Energy Research Institute, King Abdul Aziz City for Science and Technology, Riyadh, Saudi Arabia  
Abstract: This paper presents the wavelet-based analysis of meteorological parameters for nine meteorological 
stations in Saudi Arabia. The study utilised the daily mean values of pressure, temperature, relative humidity and 
wind speed data over a period of 16 years between 1990 and 2005. In case of rainfall data, daily total values were 
used. The time series of meteorological parameters has so much noise that their overall shape is not visible upon 
visual inspection. It has been observed in the present investigation that trends become more and more readable at 
decomposition at different scales. The wavelet tools have been used to reveal the trends of the meteorological data 
time series. If the signal itself includes sharp changes then successive approximation look less and less similar to the 
original signal. This paper deals with the meteorological data visualisation. such as pressure, temperature, relative 
humidity, rainfall and the wind speed time series of the Kingdom of Saudi Arabia. The present analysis is based on 
discrete and continuous wavelet transforms.  
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Introduction  
Wavelet analysis is a tool for analysing localised variations in power by decomposing a trace into time frequency 
space to determine both the dominant modes of variability and how these modes vary in time. This method is 
appropriate for analysis of non-stationary traces, i.e. where the variance does not remain constant with increasing 
length of the data set. Fractal properties are present where the wavelet power spectrum is a power law function of 
frequency. The wavelet method is based on the property that wavelet transforms of the self-affine traces have self-
affine  
* Author for Correspondence. srehman@kfupm.edu.sa  
 















